The axons in the parahippocampal white matter (PWM) region that includes the perforant pathway relay multimodal sensory information, important for memory function, from the entorhinal cortex to the hippocampus. Previous work suggests that the integrity of the PWM shows changes in individuals with amnestic mild cognitive impairment and is further compromised as Alzheimer's disease progresses. The present study was undertaken to determine the effects of healthy aging on macroand micro-structural alterations in the PWM. The study characterized in vivo white matter changes in the parahippocampal region that includes the perforant pathway in cognitively healthy young (YNG, n ¼ 21) compared to cognitively healthy older (OLD, n ¼ 21) individuals using volumetry, diffusion tensor imaging (DTI) and tractography. Results demonstrated a significant reduction in PWM volume in old participants, with further indications of reduced integrity of remaining white matter fibers. In logistic regressions, PWM volume, memory performance and DTI indices of PWM integrity were significant indicator variables for differentiating the young and old participants. Taken together, these findings suggest that age-related alterations do occur in the PWM region and may contribute to the normal decline in memory function seen in healthy aging by degrading information flow to the hippocampus.
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Introduction
The hippocampus, entorhinal cortex (EC), and the parahippocampal region in general have been identified as critical neuroanatomical components of the medial temporal lobe memory system (Squire & Zola-Morgan, 1991; Young, Otto, Fox, & Eichenbaum, 1997) . Neurons of the entorhinal cortex receive multimodal sensory information from primary sensory and association cortices (Amaral, Insausti, & Cowan, 1987; Van Hoesen & Pandya, 1975b; Van Hoesen, Pandya, & Butters, 1975) and relay this information to the hippocampus via the perforant pathway (Hyman, Van Hoesen, Damasio, & Barnes, 1984; Van Hoesen & Pandya, 1975a) . The integrity of this white matter tract is crucial for proper information flow to the hippocampus and, thus, for memory function.
Recent in vivo magnetic resonance imaging (MRI) work from our laboratory demonstrated decreased parahippocampal white matter (PWM) volume, as well as tissue degradation as measured by diffusion tensor imaging (DTI), in the region of the perforant pathway in people with amnestic mild cognitive impairment (aMCI) who are at risk for developing Alzheimer's disease (AD; Rogalski et al., 2009; Stoub et al., 2006) and in those with mild AD (Wang et al., 2010) . Similar results have been reported by other laboratories (Kalus et al., 2006; Salat et al., 2010) . In addition, these PWM changes were found to be a significant predictor of memory function, suggesting that white matter integrity in the region of the perforant pathway is important for successful memory in humans.
Investigations in animal models of aging have demonstrated that the perforant pathway is altered as a function of the aging 
